A field experiment was conducted to assess the effect of farmyard (cattle) manure (FYM) and inorganic nitrogen (N) phosphorus (P) fertilizers on growth and tuber yield of potato (Solanum tuberosum L.). The treatments consisted of factorial combination of 4 levels of FYM (0. 10, 20 and 30 t h -1 ) and three levels of inorganic NP fertilizers (0, 33.3%, 66.6% recommended rates) laid out in a Randomized Complete Block Design (RCBD) replicated three times. Results demonstrated that the application of 20 or 30 t ha -1 FYM + 66.6% of the recommended inorganic NP fertilizers significantly increased total tuber yield over the application of full dose of inorganic NP fertilizers without FYM in vertisol whereas in nitosol, the highest level of FYM (30 t ha -1 ) + 66.6% of the recommended inorganic NP fertilizers significantly improved total tuber yield over the application of full dose of inorganic NP fertilizers without FYM. The application of 10 t ha -1 FYM + 66.6% of the recommended inorganic NP fertilizers and 20 or 30 t ha -1 FYM + 33.3% of the recommended inorganic NP fertilizers gave a total tuber yield, which was on par with the tuber yield obtained due to the application of full dose of inorganic NP fertilizer alone, in both soils. Thus, the application of 10 t ha -1 and 20 or 30 t ha -1 FYM resulted in a saving of 33.3% and 66.6% of the recommended NP fertilizers, respectively without significantly reducing the total tuber.
Introduction
The central highlands of Ethiopia, which is one of the major potato growing regions in the country, is dominated by two major soil types, vertisols and nitosols.
Vertisols are known for their extensive cracking to the depth of 50 cm or more with seasonal drying and they occupy about 12.6 million ha in Ethiopia (Woldeab, 1987) . Its poor physical properties such as poor drainage considerably restricted its productive potential, which can be improved with organic matter amendments. Nitosols on the other hand are characterized by low soil pH which renders the greater portion of such nutrients as phosphorus unavailable to crops due to favoured chemical fixation, thus ultimately lowering crop yield.
Potato (Solaneum tubrosum L.) is one of the major food crops in the mid and high altitude areas of Ethiopia. It is recognized as famine relief crop at the end of the rainy season when cereal crops are not ready for harvest, especially in the highland areas, where cereals mature after an extended period. Potato is grown in diverse soil types from black heavy soils (vertisols) to red soils (nitosols) in the central highlands of Ethiopia. Potatoes are annually grown on an area of about 160,000 hectares (World Potato Atlas, 2007) . Despite its importance as a food crop, the productivity of this crop is as low as 10 t ha -1 mainly due to poor agronomic practices such as poor fertilization, the use of low quality tubers as planting materials and lack of improved adaptable cultivars (Tsegaw, 2006) .
The growing human population demands im- The importance of farmyard manure is being realized again because of the high cost of commercial fertilizers and its long term adverse effect on soil chemical properties. Besides supplying macronutrients and micronutrients to the soil (Negassa et al., 2001; Tirol-Padre et al., 2007) , farmyard manure also improves the physico-chemical properties of the soil (Tirol-Padre et al., 2007) . However, unless it is integrated with inorganic fertilizers, the use of farmyard manure alone may not fully satisfy crop nutrient demand, especially in the year of application (Patel et al., 2009) . Animal manures are also useful in improving the efficiency of fertilizer recovery thereby resulting in higher crop yield (Gedam et al., 2008) . Tolesaa and Friesen (2001) Ghosh and Sharma (1999) and Negassa et al. (2001) have shown improved grain yield in rice and maize, respectively, due to integrated use of FYM and inorganic NP fertilizers. Somanath and Syeenivasmuthy (2005) also similarly reported improved dry matter yield in Coleus forskohlii due to integrated use of FYM + NPK than using NPK alone. Farmyard manure also had a long-term effect in that the following crop in sequential cropping also benefit from the application (Sidhu et al., 2007) .
Thus, the present study was designed to assess the influence of integrated use of farmyard manure and NP fertilizers on productivity of potato under two major soil types in mid altitude areas of West Shoa Zone, Ethiopia.
Materials and methods

Description of the study area
The study at Ambo Temperature was higher by 2-3°C, and soil pH is slightly lower at Guder Production Farm.
Experimental protocol, design and analysis
A field experiment was conducted for two years ( 
Results
Effect of treatments on total tuber yield
Total tuber yield (Table 1) , but further increasing the amount of FYM to 30 t ha -1 did not significantly increase the total tuber yield under both soil types during both cropping seasons. However, the application of FYM alone at all levels could not significantly improve the total tuber yield over the standard control, unlike over the absolute control in both soil types and during both cropping seasons (Table 1) . 
Effect of main factors
Effect of FYM
Under both soil types, the tuber yield was significantly influenced by the levels of FYM applied ( Figure   1A & C) during both years experiment. The pattern of FYM influence on tuber yield was similar for both soil types as well as both cropping seasons. In all cases the total tuber yield increased with increasing level of FYM and significantly differed at all levels of FYM.
On the other hand, the effect of FYM levels on the number of main stems followed similar pattern to that of the total tuber yield. In nitosol, the application of 0 and 10 t ha -1 on one hand, and 20 and 30 t ha 
Effect of inorganic NP fertilizers
The effect of inorganic NP fertilizer rate on total tuber yield followed similar trend under both soil types and during both cropping seasons ( 
Discussion
Conclusions
The results of the present investigation demonstrated that the integrated use of FYM and commercial NP fertilizers significantly enhanced potato tuber yield as compared to the use of each fertilizer source separately, thus potentially reducing the cost of production.
Considering the three-fold increase of commercial fertilizer price in the country in the past 4-5 years, the possibility of substituting 66.6% of the recommended inorganic fertilizers with the application of 20-30 t ha -1 FYM, as observed in the present study must be a great benefit to those farmers with sufficient livestock holdings. Additionally, the integrated approach has along term benefit in that it also improves the physico-chemical properties of the soil for sustainable crop production.
